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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: ****** 
PROBLEM TO BE SOLVED: To improve a visual angle 
characteristic without sacrificing production efficiency and 
transmittance by impressing an approximately perpendicular 
electric field to a liquid crystal layer arranged between a pair 
of polarizing plates arranged in a orthogonal Nicols state. 
SOLUTION: Display of a normally black mode is executed by 
impressing the approximately perpendicular electric field to 
the liquid crystal layer 101 consisting of a nematic liquid 
crystal material which is arranged between a pair of the 
polarizing plates 108, 109 arranged in the orthogonal Nicols 
state and has positive dielectric anisotropy. The liquid crystal 
layer 101 has at least first and second domains 101a, 102b 
varying in the alignment of liquid crystal molecules from each 
other with each of display picture element regions and, 
therefore, the change in the display quality by the visual 
angle direction may be suppressed. In addition, the refractive 
index anisotropy of the liquid crystal molecules when the 
display device is observed from a front direction may be 
effectively compensated by using a pair of phase difference 
plates 102, 103 which have positive negative anisotropy and are arranged on both sides of the liquid 
crystal layer 1 01 as a phase compesation element. 
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/£ (ElX?ttT'^iao^O AS, — SLTV^ (HTMlOde 
g) T*&£ 0 d^o-tJi^piit— SLTV^So BP*>* *« 

Heist, y-^y-^5y^««Bte*jv^-c, ®* 
io t\ tmffimm^- <Dm 9tm<D±m<D 2 o^r^^a* 

Ai®«BW IWc^B*^ & j| cDEfa *s IS lafPtRT? 
<fciCjgBLTV>6o Kfc* Hl5C£@5Gi£it; 
% fePP 5 2 0 , 5 2 1, 5 2 2&O t 5 2 3fSTtt 
co^rpl^ftff Lt fc ttt£H— <Z>2fr[fc* LTV^ 

So rftte, ffoUlS 0 1 0»fi#^-aS;k¥EfcJL^ 
S^feKfigOiSffiWi, ffiffiUffiS 0 2, 5 0 3(^1 

20 BLTV>£ 0 JSLbiP* *«Mt?W:, <B*A, fg^Bfij 

Wrt?, ^oBS2 0(D±tt^ffiM«*Stc^FfT^S 

[00 5 1] B5FtJ;fttt*Bl5 2 0, 5 2 1 

^ft^^S^bfc#-t-6 y > 3 >itw>3Efb 

ffi«AOy ^7^— fa HtfifcfllS 2 OO^ftKft 
flE*«**fci#*/h***6<Dfc#LT«*B<Z>y 
30 - v- 3 Xfitt^Bl 5 2 1 <t # t*/Jxfl[4: 

<t£ 0 K±£9, 0 5 A^fKS^I^a-C^#*3c# 

[0 0 5 2] (**ffi<oft^rftfc»ft*fc4r#^-5ffifB 

US) S 1 COfiffiH^ 1 0 4 , 1 0 5K±oT\ 

wtciff * 5 Ml 101, fiysns 102, i o 3 (d y 
So an*?, Hsc&t^HsGcoy^-T 9 — i/3^fftt# 

y^f'-i/a^ttSrAftteife-f-* (tt 
50 [0 0 5 3] r CD^tCOV^T, J«*»^2lt«!itttJI«<z> 
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14 



}-ia,^-t"S 0 gi6^jow>-c(i 0 0 i cDffoui i o i <om 
tJr*#rR#£6 o i . o 2, io3«B#r* 

0 60 3i bfe 0 ^»JBPf4M«n#: 

[0054] ztitbmvrmmfc7 0 6 011^70 

4, SttttiCt^t5n7 0 5) *r»*#l«i!&»fcJi,ifci: 
#<Z)Biff*^t£0 7 A~7 E£fflv^sft9H-5o 3fe 

Jl&^fmffiMts<^®Wc^#^£B^S#tiirt: 

$US3fecC>ig}fc«l 701i45° Srfi£-t-~ W 7 0 2 fc 7 0 

Sii^^^-f-^e^S^ttliH 7 AO n a 1 inb 
1 ©in a 1 - n b 1 t?fcS 0 

[0 0 5 5] ^^feSV^ifiCfflll^a^r^ttnfls: 

B#f*S#tt«U g)7B©na 2inb 2©lna 2- 
nb2i45, r 7 B fCTj^i 5 dJSSf^n a 20 

2te, EI7 AtC^b^ina l^ltb-C/h$<^Sc — 
*\ n b 1 tn b 2fi3?LV^ (n b 1 = n b 2) „ BP 

[0 0 5 6] |7C fc^H-J; 5 (cB»f4M«n#:»Mlft(c 
»oT«£*^fc£*3^igiia*K*#t-£B^g * 



**ttena3tnb3i©lna3-nb3i'i5„ BP 

[00 57] Sr&f^ B#f4^SR#cD£!ffta5*;^i£B<D 
*^ffirofegM--&LTV>5i§^»cov^^x.3 0 IE® 

^Lfcna4tnb40ina4-nb4i:/£5o BO 
na4 = nb4ftSfltfr4M8R{fc£*^£&ffijt« 

*tn a 5 i:n b 5 b<D&n a 5-n b 5 i&5 0 BP 
[00 5 8] 07 K:fcV^&^fc*-<aBi»r4M«R#<Z> 

tiLftjjfoe 0 8 St? 6 0 9Xm£tlZ>J3&nXfa\Z&ilj 

[0 0 5 9] 
[*1] 







601,602,603 SCtfT* 






604,605 ROfffflffl* 




601 602.603 604.605 




608 


Mil 


*!> . 


609 


-2 £10 





[00 6 0] ±^^<t 5 , fSS^gB^SCOfe^fSj 

i4 5 o «rjsa-f*rti(oa*f#t?*>*. iot, 
[0061] m&mcomttmz-ttLx 4 5 0 ^iskdi 

tfl 1 ltt, ^<bfc:A#tL;UfiR«ft (Bj^^*^- 
*^T^{B?t«l o 9fcA*H"S{iI)fcti\ <S3fc«l o 9 



lffii0 4Styi0 5-e«i^ii5 o f— f 

40 [0 0 6 3] B8t, ffleS^<OSWl^3Ffifte^'ffi^|*' 
IrI (&PP 6 0 9 ©#|pJ) {Cfc^-C«^*6 0° (C^L 
*:»*©JII«*««Hcj8^5aa*i:» ffiffttKl 1 0 
RXfl 1 1 © !J ^-f-Va yttt©|8#lr*t 0 0.8 

taftfflifiiiiintTfiir .1 rrmtfttii 1 nfflrti 1 wnhf.' 

is^*»4 0 fiCffiSISl 1 O&t^l 1 lfflv^f^-*® 
[0 0 6 4] 

50 [%ik«i] siTe>mmm<D%Lwx&mi,xfcm-f 



15 

[0 0 6 5] — Wlcftffa>tt«>£*ttift& 

;<*Mz±\cm^ ic&fe Ltz. x y z m&mm* zmm k 

LTfffc5. 09 (a) ~ (c) {c^L7tJ;5J'S*i: 
ftSMESSSU*, XY¥ffia*ffi&'**/i'SlffiK: 5 l z fr-e&ft 
tt±<, X«&t5Y**«0|«!*«cn!rfe*JIR$*l,/j;v> (0 9 

(b) ~ (c) ©v^ji-cfeiVN) „ fc«u -o<z>$ 

ft£J&^3i<£>±$l&&X_RE F, Y R E F, Z_RE 

Fit5„ 

[0 0 6 6] ttMratt*& : 7 : oeffltttt*tiMtttttfS 

^<7^- ^fcov^TH 1 0 trfflV^sft^-f-So 110 

At»3>tt£^ (*4Ji<0»**rtl©4»llll»cit«-*-S« 

[0067] 010 (b) »i?SS»(OBfSiat?&s. 8£ 
Slroy^r— >3yttl4, £&5 1 0 1W5 10 2 

Ant, &«5 10 1 *7-7Y^*^ 
b7tS«) t»g5 102 (flillTFTTW*** 
Lfcfi*) ir©Bg«t «W®K=*^+y^) d 
iO«d • AnitS, 

[0068] 010 (c) nm^^mm^-m^fbW. 

WUfet#<O5FS0-^&5 o i£jj&5 1 0 4 fiftjgfflS&tR 

5 i o 2tzmmi-±mM 1 ft*e>&mz.wfrtemnx'3b 
t>, iMsi o s s i o leRftutt 

rcoi§-g\ fftfiSeoy-i'.* f^tefiJiis l o 4* it:** 5 

1 0 1 0 5lc— Srf ■5*T'lHiec5-ti:fct#c7? 

@^JS-efeo-c. s^fHHi>9coiHite*E<!:-f-s 0 r<o 

^JK£\ 0«ffcfl twist ib-C^bfeo 
[0 0 6 9] ffiiewE0i*-|6ittZfe©J: 5tc^g|-f-5. 

010 (c) }£7jil,1te twist*— Zfflb&ffltiL 
5 10 6 ir-TSo r«S^5 10 6(i, m&f8<0&£X 

«*JBlc+Wtt/£8iB**4-;fc<5«JBE (•ffflSHSJEE) * 

®5i06 t WrjfcSSS^i-^So JSta-t^roul[i» 
5 1 0 6tespfr**fffliB*Bl 0(d) »cij*-*-. ffiAg- 
: F-rofi^Jias<3*'r6l*^5fei U A^il»5 1 0 6K¥ 
ffft£;f=P3:5 10 7 i-t-S. }0EiB«oEt6l*iaiW:K^ 
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ID 9 *JEk Lfc £ * CDS2(S$4X_R EFi (DtittHB. $ 

[0 0 7 0] ffifctRO'* 9 ffifttlfc (Si®**) 
©#r&j (fift) T'fcS. «*(*©*|Sj©W£«)tt3Ef«r« 
(0^-tfr-f) 0 «*(*©#ffltt, S2p«llX_RE 

b+180 1 Mt.-180° t?^*ix5flB)t«©flS[Jfe 
10 [0 0 7 l ] teWSHRav*?* — *lcov^-cj£8rt-<5<> 

S^ffifcSiSisfe^lfil) , <3)aW«0^a (X R EFia 

[0072] ®.tew&<Dm%Tm%mft*m 1 1 

£a, bS.T^c i-f-S. itla, b RXJ c ttitl&ffigl* 

20 b&t/c^SiofeJBJf^fliESr-^n^n a, nbM 
ncitS. fiffiM©ff$*d t-TSo 

[00 7 3] <D fitfgf|«<©ffirt y ^T 1 — v^a Vtt, d 

• (na-nb) kfe&t& 0 

[00 7 4]® mZftfal) ?*r— d- (n 
a — nc) k'fiZWrt'&o 

[00 7 5] (3) a W<£>fcjKH:, SipttX_R EFia 
jEi-tS 0 

[0076] (ffi^-fe/v©fpsi{ • EAjHM) *mmmx- 

^SSlffl.^-g-fc'lirS r t (c: ioTKitS r. i AST?* 
[0 0 7 7] jfoli-feyHi, ii^-OTFT (»JBIh7^^ 

(AS) «*©TNa«*-feA'iJI**. * 

40 [0078] 012 (a) tt**JS««Kl*J^4jK*-feA' 

o 2«^9— 7w^a«ffli©7^^*ipi, *fni 2 

0 3liTFTSfi»7K'y^|6ltfc5 o 

[0079] mrlscoyK'^^r^T-^tf^^ai-jfiL 

■f•©El^|^^^ffi^^lov^■cSiMi-^). 012 (a) ©x- 
x' VrS, Bn^^tf^^rSi^^ft^WBWfSS^i 

2 0 6©E|6]»4, TOK@12 (b) £>,£5KSc£*t 

* k*sk.htiZ> 0 tt*^ 1 2 0 6 &fMM#«f£« 1 2 
50 0 5 feSV^^43ti^gffl)latg 1 2 0 4 i<0^-t-^att»5ffISl 
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BlJO^fttt^WJiiOJKfi^tt^ 1 2 0 7 fcS^ttl 

*) o 

[0 0 8 0] *~X\ **WTftt±TaHR<!9V^n**— 

(c) tr^-#- 0 -o^if^-o^g^A, Bfc:$MRlL 
[0081] ««A^tt^rftS«coiEr^)R^*tLruv 

#*B8ltU «*B-CW:TFT*«ffll^EreiRO*teU 
1 2 0 7 O^-f^Jlc, ff«B CDtt*^W:*Hl 12 0 8 

ofc^r% uvRgM^fcr^o-ctiv^ uv 



18 



* [0 0 8 2] sfefc, tr— xjca, ffiftttco 

[0 0 8 3] fcifftfe. MMSI(Z)y^f->a 

tf-X£fflv>£) *\ *<oj;5ft»»*aa:«"4v> (tr- 
io Xi/^fctS) *a«4#*3W^B^3fc* 0 

[0 0 8 4] (HiSCT 1 ) *«^o-Hlfi«ij*gl 1 fc« 
i"o Wl 1 fc*5V^ 1 0 1 f*ttfi-lrA'£, l 0 2, 10 
3, 1 0 4, 1 0 5, 1 1 0. 1 l l Htffi«aHE«r, 1 
0 8, 1 0 9tt«#«*r*LTV^ 0 . 

[0 0 8 5] ySfi-feyU 101 \$3&%W£~ A, B "OCDfg 

[0 0 8 6] 
[*2] 

*20 



A 50* 261 nm Odeg 90deg 

S 50* 261 nm Odeg 270deg 



[0 0 8 7] fi*«<ZV<7>*- 
[0 0 8 8] 

[as] 



108 
109 



45deg 
-45deg 



%i [0 0 8 9] ffia&K<Ds<7** 
[0 0 9 0] 
[*4] 



30 





d*(n«-nb) 


d*(na-nc) 


no$S®A& 


102 


130nm 


Onm 


Odeg 


103 


130nm 


Onm 


Odeg 


104 


Onm 


-131nm 


Odeg 


105 


Onm 


-131nm 


Odeg . 


110 


29nm 


Onm 


^45deg 


111 


29nm 


Onm 


45deg 



[oo9i] ei 1 3 kz*mmmv>m&£tmmw<z>T&m& 

BE 4 W&fOomM^&l 0 0%k L^io EI13A»&*S! 

iaia^B^Wir«ii» . mmmm i*a tin if iitiratfoif 

[0 0 9 2] H14A-14CIC, 8»Bia^ttl|g^*5 
f-*ft^ftS) ft#tt^^i" 0 Ell 4 a fix R EFU 



_REF±4 5° 0|*^^fTft*ffi^*|«oa«*ft, 
H 1 4 Cr±Y_RE Flifcspfx^^^oa^^t 

tt»wftW^1ii^ i 

[0 0 9 3] EMWttBE 4 VCDBf Ogl^^fp 

AaUEEO V^coaiB*Tl»bfcffl[ (a^h^-XMt) 

4 0° . 6 0° . 8 0° Sr-tiX^n^o 0CO« 
50 HliX„REFf4, «WttY_REF4r*^tt^LT 
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it (CR) =1 00, 5 0, ZO^^ttl^tlTji-i-o Z.<D 

6 0° ^±<©i55iaT'#btL, gMSftflftttttsr 

[0094] mmm 2 ) *%w<^n)ffi^i 2 cdsss^ 



20 



* 1 0 1 (4^Sir>§r, 6102, 61 03, 6104, 
6 10 5«ffiffi 6106, 6107 \1tU%M*: 

[0 0 9 5] jRfi-fc^ue 10 1 tttejR&fcA, Bloc 

[0 0 9 6] 
[*5] 



A 50* 
8 50X 



261 nm 
261 nm 



Odeg 90deg 
Odeg 270dec| 



[00 9 7] Uytfo<Ds<9*— ?HUT<7>m<9X'h2> a [0 0 9 9] tiLftWRV)^? *$kT\C7ji-? 0 

[0 0 9 8] [0 10 0] 

[*6] [^7] 

6106 45deg 

6107 -45deg 

■ .^ 20 





d*(no-nb) 


d*(na-nc) 


naUaftK 


6102 


130nm 


Onm 


90deg 


6103 


130nm 


Onm 


gpdeg 


6104 


36nm 


Onm 


-45deg 


6105 


Onm 


-263nm 


9 Odeg 



[oioi] ^mmmcom&m^mmhmmmi tmm **lt^*« 

fc, m&X&fc?£$iftWtti$:mi-Z>o [0 10 3] m&^^G 20 1 fc»*SfcA, B— o<£> 

[0102] c^js^j3) ^mm<Dmmms<Dm^^ «*fcEffl#«£ft-cv^« 0 «-*«coiBi6i^5^— 

2 0 1 6202, 6203, 6204, [0104] 

6 20 5Wifilffi^ 6 20 6, 6 2 0 7 * [$8] 

A 50* 261nm Odeg 90deg 

8 50* 261nm Odeg 270deg 



[0 10 5] ffl3t«fi0^7^"-#ttKT<0ii9"CS?So * [^9] 
[0 10 6] ^ 



6206 45deg 

6207 -45deg 



10 10 7] {itmmm^^y ^-?£&,TlC7f,-r o 

[0108] 



[$10] 



21 
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etOMM d*(na-nb) 

6202 130nm 

6203 130nm 

6204 50nm 

6205 50nm 



d*(rw-nc) nattoft* 

Onm Odeg 

Onm Odeg 

-96nm -45deg 

-96nm 45deg 



[oio9] ^mmm^m^m^mrnhmmmi tmm *£<> e 301 HJkm&\cA, b -oa>«*»ce 
[0110] (Hffi^j4) *iem<onitM4<oi&&fk& t?*>5.- 

SgCO*^^0 1 8 fc«5£Wfcl7p-*- 0 @18 k&m^t 6 10 [0111] 
3 O 1 liffiS^;l/?r, 6302, 6303, 6304 [$ll] 
fiffiUS*. 6 3 0 5, 6 3 0 6ttfl*«**LTV^ * 

A 50* 261 nm Odeg 90deg 

B 50X 261 nm Odeg 270deg 



[0 112] <B3feS<©^>— #tt«T<Z>iI9-C&5o 
[0 113] 
[*1 2] 



» [0 114] ffiffl36«^<5>— #*r»Tf!:*^o 
[0115] 
20 [^13] 



6305 
6306 



45deg 
-45deg 



6302 
6303 
6304 



d*(na-nb) 
130nm 
13Qnm 
62nm 



d*(na-nc) 
Onm 
Onm 

-193nm 



gOdeg 
gOdeg 
-45deg 



[o i i e] ^mmm<Dm^^mm^mmmi tmm 
[0117] mmm 5 ) msm^mmm 5 oma^ 

40lW^t;^ 640 2, 6403, 640 4, 

6 4 0 5 ttfifiiS^, 6406, 6407 * 



[0 118] JSS-fe:/W6 4 0 1 ttil&SfcfefcA, BUOGD 

[0 119] 
[*1 4] 



A 
B 



50* 
50* 



261nm 
261 nm 



Odeg 
Odeg 



90deg 
270deg 



[0 12 0] <B*«co^5-?«— #ttJBLT«>ii9"CS>So 

[0121] 

»15] 

6406 45deg 

6407 -45deg 



[0 12 2] #«r£JlT^i-o 

[0 12 3] 

1*16] 



23 
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d*(na-nb) 


d*(na-nc) 




6402 


130nm 


Onm 


Odeg 


6403 


130nm 


Onm 


Odeg 


6404 


36nm 


Onm 


46deg 


6405 


Onm 


-263nm 


Odeg 



^> ffift»Tftitf35eaft#tt**r-j-s 0 [oi2 6] «fi-fe^e 5 o i tti&*sicA, bioco 

[0 12 5] (3li£#j6) ««noSHfeffl6^ffiA«^ ffi«fcEft#Sr|£ftTV>£ 0 #»|«<©Ertl^9^— *tt 

5 0 1 ttJKft-feA'Sr, 6502, 6503, 6 5 0 4*2 [0127] 
fitfiH*R2r, 6 5 0 5, 6 5 0 6 ttfifttE** * [*17] 

A 50* 261 nm Odeg 90deg 

B 50% 261 nm Odeg 270deg 



[0 12 8] <B*«C0^7>— ^ttisJLTc^iiO-C&Sa 

[0 12 9] 

[*18] 



* [0130] ffi«i«E^^7^— ^*£JlT^-*-o 
[0131] 
20 [S19] 



6505 
6506 



SSIKoA* 

45deg 
-45deg 



6502 
6503 
6504 



d*(na-nb) 
130nm 
130nm 
62nm 



d*(na-nc) 
Onm 
Onm 

-193nm 



naMoAA 
Odeg 
Odeg 
45deg 



[0132] mmmi — en^xm&m^y^^hAm 

[0133] 7 ) 7 CDffoH^ ★ 



30*i£g£D«/&£H i tc«i«jfc:^-#- 0 B l \c&\,^x 10 1 

fittKS-feA'*:* 102, 103, 104, 105, 11 
0, 1 1 1 1 0 8, 1 0 9 

[0 13 4] »*-fe/H 0 1 n&mmcA, B ZlOCOm 

[0 13 5] 
1*2 0] 



A 50% 
B 50% 



303nm 
303nm 



-30deg 90deg 
-30deg 270deg 



[0 13 6] ffi#«<zv*9;*— ^tt«T^>ii5 

[0137] 

[*2 1 ] 

108 45deg 

109 -45deg 



£o [0 13 8] fiffiifi(El 0 2, 1 0 3, 1 0 4, 1 0 

5, 110, 1 1 l<Ds<9*~<?&£XTlZ7F-to 
[0 13 9] 
[*22l 
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26 





d'(na-nb) 


d*(na-nc) 


notion A 


102 


154nfn 


Onm 




103 


154nm 


Onm 


-9.4<Jeg 


104 


Onm 


-150nm 


Odeg 


105 


Onm 


~150nm 


Odeg 


110 


48nm 


Onm 


-45deg 


111 


48nm 


Onm 


45deg 



[0140] H20 \£^mm<Dm&^mwL<Dmmm 

JEE4 vco^oo^ig^^ri o 0%£Lfc o H2 0^6*H 
[0141] 121A-21C1C, 8pg|S*^^fC*D 

tc:*N-Sftff) ft#te£r*H- 0 B2 1 Attx_REF(i 

teWtt^ffc^iftfcftH-sa^aeftSr^ B2ibhx 

_REF±4 5° ^WtC^fT^^^oaft^b, 
02 1 C»iY_REF**klW3te*'ffi#l*rt|COaA»k 
«r-?-*t-?:*tt^"#-o r*ifc<z>0a>fe, **tt«<B«4** 

[0142] 0 2 2 fc:, Pp^nmffi 4 vco^c^>igia*^Pfi 
*p«EEo v<z>^oaa*"Ci»Lfctt: (^yh7^ hit) 



*40\ 60\ 80° ^r-t^tU^o 
10 ttl^X_REFtt N «|HlttY_REF«r-?:iX'€ , ^Ur 

It (CR) =100, 50, 2 0^^Mil^to r<C 

^{fcfcjfrfflfc&v^ cr=i osi±<om^'i>K ffift 
6 0° «±(0«[H"tf»6*t, «ft^aA»ttfc*N-*r 

[0143] (SHbM 8 ) *3g#3<£>H*£#J 8 afti*** 
SegcD«fi5c£g|l 6K«3tt?iK:aH- 0 Hi 6fc*5V*T6 
1 0 1 610 2, 6103, 6 10 4, 

20 6 1 0 5 ft£Lnm&&, 6 1 0 6, 6 1 0 7 

[0 14 4] ?Sa^U6 1 0 1 ttJ&Sf&tCA, B~OCO 

[0 14 5] 
1^23] 



A 
B 



50* 
50* 



'J 9^-5/3 >f 

303nm 
303nm 



-30deg 
-30deg 



90deg 
270deg 



[0 14 6] mJtWL<D;<?* — *ttJEJlT<©ii!£)"CS>So * [0 14 8] {£t8^K<zv*9 ^ — 9 *HTfc«fo 
[0 14 7] [0 14 9] 

1*2 4] [*25] 

6106 45deg 

6107 -45deg 

■ ^ 



ttffl£!6« d*(na-nb) 

6102 154nm 

6103 154nm 

6104 58nm 

6105 Onm 



[oi5o] ^mMm<Dm^^w^%mmi tmm 

[0151] mmm 9 > ^p^omsw 9 
iss^^i 1 7 icm^mz-TF-to mi 7 \c^x 6 

2 0 1 teWS-feZ^*, 6202, 6203, 6204, 
6 2 0 5 fcfcffi:fBi£jK«\ 6206, 6207 ttfifttES: 



d*(na-nc) nallaAA 

Onm 9.4deg 

Onm -9.4deg 

Onm -45deg 

-317nm 90deg 



[0152] ffofHrA- 6 20 1 ftt&mmc A, B ~ 

[0 15 3] 
50 [* 2 6 ] 



27 



(15) 
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28 



A 50* 
B 50* 



303nm 
303nm 



30deg gOdeg 
30deg 270deg 



10 15 4] faltiRcDs*?*— ^»4tATOii"9t?fc5<, 
[0 15 5] 
[*2 7 ] 



[0 15 6] &fflH«<£X 7 -rc;*h- 0 

[0157] 

1*28] 



6206 
6207 



45deg 
-45d«g 



10 





d*(n<Mib) 


d*(na-nc) 




6202 


154nrn 


Onm 


9.4deg 


6203 


154nrn 


Onm 


-9.4deg 


6204 


95nm 


-123nm 


-45deg 


6205 


95nm 


-123nm 


45deg 



[oi5 8] &mMm<7>m§ 3 ^mmhmmm7 tmm 
[0159] (nj£^j i o ) ^m<omwM i o co?rs 

T6 3 0 1 W 0 t;^ N 630 2, 6303, 630 
4^fiffilS^, 6 3 0 5, 6 3 0 6ttfijfe«4r*UtiH 



20 [0160] jftfi-fe/U 6 3 0 1 fifejRttl^A, B ~OCD 

[0161] 
[$29] 



A 50* 
B 50* 



303nm 
303nm 



-30deg 90deg 
-30deg 270deg 



[0 16 2] fi*«^<9^--#tt«r<©ffl5-CS>5o 

[0 16 3] 

IS30] 



6305 
6306 



45deg 
-45deg 



6302 
6303 
6304 



30* [0 16 4] ffifHs 
[0 16 5] 
[$3 1] 



d*(na-nb) 
154nrn 
154nm 
113nm 



d*(na-nc) 
Onm 
Onm 

-260nm 



9.4deg 
^9.4deg 
-45deg 



[oi6 6] ^mmm<Dm^^mmhmmm7 tmm 

[0167] (HJfi^J 1 1 ) *«nc0Htt«| 1 1 

^mm<om^mi 9 ^^^-n hi 9^*^ 

X6 4 0 lf^t;^, 6402, 6403, 640 
4, 6 4 0 5tt{fcftil«*, 6 40 6, 6 4 0 7ttfi3t 



[0168] Rfi-fe/l' 6 4 0 1 fiil&SfS^ A, B ~OCD 

[0 16 9] 
[$3 2] 



29 



(16) 



WpM 2000-81618 

30 



A 50* 303nm -30deg 90deg 

B 50* 303nm -30deg 270deg 



[0 17 0] igklt&LW*?* — ^«KATOii"9T?feSo 
[0 17 1 ] 
[*3 3] 



* [0172] w®m.m<Ds<7*-f>*vj.T\z.m-r<, 

[0 17 3] 
[$34] 



6406 
6407 



45deg 
-45<Jeg 



10 





d'(no-nb) 


d*(na-no) 




6402 


I54nm 


Onm 


9.4deg 


6403 


154nm 


Onm 


-9.4deg 


6404 


58nm 


Onm 


45deg 


6405 


Onm 


-317nm 


Odeg 



[017 4] ^mmm<Dm^m^mmhmmm7 tmm 

[0175] mmmi 2) ^m<ommmi 2<om& 
^mw<^m^m 2 3 k^^k^-To h 2 3 tc*^ 

T6 5 O 1 teaSS-feA^ 6502, 6503, 650 
4 fifitiiS*, 6505, 6506 Jiffl3t«4r* It 



20 [0176] fti*^6 5 O 1 ttlft*fefCA, B ~OCO 

[0 17 7] 
[S3 5] 



A 50* 
B 50* 



303nm 
303nm 



-30deg 90deg 
-30deg 270deg 



[0 17 8] fi*«<^^7^— ^^KTOiiO-CfcSo 30* [0 1 8 0] "ffiffiH«<D^5 J?< — * «r£JLT^^o 
[0 17 9] [0 18 1] 

»36] [*37l 

6505 45deg 

6506 -45deg 



★ 





d*(nc-nb) 


d*(na-nc) 


naltOAS 


6502 


154nm 


Onm 


9.4deg 


6503 


154nm 


Onm 


-9.<Weg 


6504 


113nrn 


-260nm 


45deg 



[0183] (Htfe^J 1 3) 3 -CH:, 6 

204, 6 20 5iao-c« #4*mffi!i^^5?sa«6 

2 0 1, 4jftm&6 2 O 2, 6 2 0 3C0U ^=f—\ is 3 >- 



* m 4 \ mmmmi® \ km i mwmmsmmmmmmm 

4rtf 5*#"T?fcTAC<OB*f*JI*tt*r**-*-«je!.SI*« 

fe5o J&SJI6 2 0 1, &t8i!&6 20 2,6203© 

50 fMfctfiLT^ ffiffilS6 2 0 4 1 6 2 0 5roy^ 



(17) 



2000-81618 



31 



32 



mum-en, TAc*»&Lfcfl:ffi*E*Mt*-* 

[0184] 024 Z&ffl. Lfctf 6>*:»iS^J^Si,W-t 
5, 124 \C *5<,->T 2 4 0 1 f*SSS-fe/w4r, 2 4 0 2, 
2 40 3,24 0 4,240 5lit£tBlffit, 2 4 0 8, 
2 40 9li(B^iLtV^. 2 40 6, 2 4 

0 7 KMit1R&i%m-t-Z>B#}V®tttc.TACVhZ 0 T* 



10 1 8 5] Wig>-t^2 4 0 lfi^SlCA, 

[0186] 
1*3 8] 



A 
B 



50% 
50% 



260nm 
260nm 



Odeg 
Odeg 



90deg 
270deg 



[0 18 7] U*)t&i<Ds<7* — * te.^T<£>ii !3 T'&Sc 

[0188] 

[*39] 



* [0 18 9] tirta&K«V<?;<' 
[0 19 0] 
[*40] 



mew* 

2408 
2409 



45deg 
-45deg 



•^20 





d*(na-nb) 


d*(rw-nc) 




2402 


130nm 


Onm 


Odeg 


2403 


130nm 


Onm 


Odeg 


2404 


92nm 


-92nm 


-45deg 


2405 


92nm 


-92nm 


45deg 


2406 


5nm 


50nm 


-45deg 


2407 


5nm 


50nm 


45deg 



[oi9i] B25 ic&nffim&m&^mw&i&mm 

ffi4 VOB*<Z>aiB*£ 1 0 0%k bfe 0 02 5^fe*|| 30 

{0 19 2] 026-029^ SVgm^lfcMKiort 

*rt-&nm) ##tt«:*W- 0 H2 6ttX_REF**fc¥ 
fT**ffi**l«te*5tfSaA*ft4r. H2 7ttX_RE 

f + 4 5° <Dm£¥fttttiLnxfa<D&nmk, 02s 

[0193] HI 3 O *C X 4 V<Of#<DT&MSfr&ffl 

^rrsj (a^o° ) , #H*rar±rt««>&. ms2o° , 

40° , 60° , 80° £^fr^*i*ih, 0<£>« 
WHX_REFi, «(4ttY„R E F LT 

It (cr) =5 0**-*- o rcoHJ:9Wfo^*«»c x * 50 



cR=5oa±o*/m a^eo° »±o«H-c»fo 
[0194] mmm *38 4 o ^ 

9. i^tfl£9illlW?:*4< it2«B©Efl#«tI 

[0 19 5] «*tf. i24[Oflfe»M^g 

£<> -t(C>tt*4rH3 1— H3 0 3l<£>fa«bR 

R 1 f*B2 4^LfcfflCftiS4*fltiR J F : 2 4 0 2, 2 4 0 
3^!)?f-V9Vild • (na-nb) (=R1) t 

[0 19 6] 0 3 2<Z?«*llttffiHaR 1 . f@E*ilR2 a ttffi 
ttfl«##2 4 0 4,2 40 5(Z)!j^f-'>3 >-ffid • 

(na-nb) T'fc 5 % H + coftjKUiR 1 L/cft 
jS*R 2 a OfiSr^LtV^So 



(18) 2 000-81618 

33 

[0197] 033 ^«WttltrlBR 2 a , R 2 b 

240 4,240 50!)^ r"— > a i'ffi 
- d • (n a - n c) T'fe 9 > I34 1 <^ftj®teR2 a M# 

[0 19 8] HI 3 1—0 3 3 fr^bT^^y ^f-v^a V 

So ffoUfcoy ^7*— ^ttdS«ia2 4 0 nm 

-3 2 0 nm<Z>ttH"t?**Moab»dS+5>^foftS 0 
[0199] Hfc, *«M^»*ttB 31-i33[OT 

L A*<Z> y * a >-^>fL tc*f L X$l 4 

0fc*Lfc % iift««S*mTAC, 2 40 6M24 
0 7 coy ^3^tt*S^ftjSftbfcft^fc9. 

4otB3 1,5:^3 2^Lfeftj»dSjE<bi-SA^feTfc 
So Sfc, 0 3 1 »C*L*iftJ|tt*3 8 \C7Fl^fz.y^X 

2 4 0 3 CO n a 5 ftj»"Cfc 

£ El 3 1 ttffl?*"fe^2 4 0 1 ^s«ffi«iH3J!inttffi-e 





2402 


2403 


2404 


2405 


2406 


2407 




Hife0l13 


If ip 






*Q 


*»> 




® 


X&0I13-A 














O 


5BMI13-B 


m<o 




mi> 








O 


lessen i3-c 


Ml- 




my 


«■» 






o 


HSS0I13-D 




Ml* 










o 


tb*««13-E 


$Sb 




m<o 


lib 




*9 


X 


fcb«ffJ13-F 


II 




ML 






WO 


X 


ft««13-G 






*5 






WO 


X 


tt«M13-H 


*r<0 




ML 


«■» 






X 



[0 2 0 3] mmWl 3 -A) Hffififll 3-AfC*ift $8 [0 20 4] — ^ «r* 4 2 

^$«<z>£*$ittfli/£ttBi 2 4 fcis Lfeii 9 -e*>«. m [0205] 

U *4 1T'^Lfc<£5K&fiigM«Sff^2 4 0 5teJ& [*4 2] 

11 1 1 mw * «wmwmm» w jui 1 mmm ' mW 1 ■ 11 ,1 1111 , 1 1 1111 

A 50 X 260nm Odeg 90deg 

B SOX 260nm Odeg 270deg 

[0 2 0 6] Mj/t^ns*?*— *£3i4 3{c^ [S43] 

■To 

[0 20 7] 50 



HIHRS^-2 4 0 2,240 3 fc L < tt-tftKftt? 
[0 20 0J (fUfiflJl 3-A~l 

3-E~13-H) SJfe'ESlJl 3T'f4^"fe^2 4 0 1 © 
02i240 3, 24 0 4t240 5M240 6i2 

407 *Eibtfe5„ &nmmx'tezti<b-&/i'<D±T 

fiL, fi*«*fiaH-«*iab©TAC, BP*HS: 

fflH«2 406t2407 »#»C*ft-feA'±T»cE1tf- 

20 So 

[0 20 1] »T-X?»W+6**«fc*J«-S«HifctBSS« 

[0 2 0 2] 
1*4 1] 



(19) 



2000-81618 



35 



36 



2408 
2409 



45deg 
-45deg 



* [0 2 0 8] mmc^ 

4 4 tC^-#~ 0 
[0 2 0 9] 
[*44] 





d*(na-nb) 


d*(na-nc) 




2402 


130nm 


Onm 


Odeg 


2403 


130nm 


Onm 


Odeg 


2404 


184nm 


-184nm 


-45deg 


2405 




— Hit — 




2406 


5nm 


50nm 


-45deg 


2407 


5nm 


50nm 


45deg 



[0210] &nmm i 3 -Afc^^sis^gt-e 

[0211] (HffiflJ 1 3 - B) HSfi^J 1 3 - B »t*3^ 



*u $4 i^L^i5t- j e:fflll*^ J F-2 4 0 4HSi 

[0212] $M\ Mt/I/©^ - 7^ -^^45 tC^ 

-to 

[0 2 13] 
[*45] 



A 50% 
B 50% 



260nm 
260nm 



Odeg 90deg 
0de9 270deg 



[0214] Slt¥<Ds<7* -^^$46 {Ctjk 

[0 2 15] 
[3c 4 6] 



★ [0 2 1 6] 

4 7 fcl^-f 0 
[0217] 
[$47] 



2408 
2409 



45deg 
-45deg 



2402 
2403 
2404 
2405 
2406 
2407 



d*(na-nb) 

130nm 
130nm 



184nm 
5nm 
5nm 



d*(na-nc) 

Onm 
Onm 
— 8U-- 
-184nm 
50nm 
50nm 



noltaftfi 

Odeg 
Odeg 



45deg 
-45deg 
45deg 



[0 2i8] ^mmmi 3~B\^^^m^m^mmx- 
[0219] (mm&ii 3-c) mmmi 3-c\c&<<f 40 



[0 2 2 0] iftSrlr /u<z>X5 ^-^^48 ^ 

[0 2 2 1] 
[$48] 



A 

B 



50% 
50% 



260nm 
260nm 



Odeg 
Odeg 



90deg 
270deg 



[0222] m^, myti L <7)y°7*—?$:3z4 9 \cm [$49] 

[0 2 2 3] 50 



(20) 



37 



38 



2408 
2409 



45deg 
-45deg 



2000-81618 



* [0224] mmc ffittis*!**^^^^ 

5 0 \C?jk*i- 0 
[0 2 2 5] 
[*50] 



2402 
2403 
2404 
2405 
2406 
2407 



d*(na-nb) d*{na-nc) naaoftfi 



260nm 
92nm 
92nm 
5nm 
5nm 



Onm 
-92nm 
-92nm 
50nm 
50nm 



Odeg 
-45deg 

45deg 
-45deg 

45deg 



[0 2 2 6] *^J6«1 3-CtC*5^Sttfi*^3fe«"C 
[0 2 2 7] (Hffi^Jl 3-D) HJfi^Jl 3-DJC*5*J 



[0 2 28] 3H\ WL&^Wly * ^^*51 
"To 
[0 2 2 9] 
[*5 1] 



A 50X 
B SOX 



U ? 3/3 Ml 

260nm 
260nm 



Odeg 
Odeg 



90deg 
270deg 



[0 2 3 0] Jfc^fi*^^^^— ^«T*5 2^^ 0 
[0 2 3 1] 
[*5 2] 



2408 
2409 



45deg 
-45deg 



★ [0 2 3 2] ffittiS»«**<0^9*-*** 
5 3 „ 
[0 2 3 3] 
[^53] 



ftttMM 


d*(na-nb) 


d*(na-nc) 


nail© ft S 


2402 


260nm 


Onm 


Odeg 


2403 








2404 


92nm 


-92nm 


-45deg 


2405 


92nm 


-92nm 


45deg 


2406 


5nm 


50nm 


-45deg 


2407 


5nm 


50nm 


45deg 



[0 234] *HJfi«l 3-D*i*5^S»C*i^«jRfi* 

-To 

[0 2 3 5] (Jfctfcm 3-E) lt«0U 3-EK*itt 40 



* 4 1 X*m Lfc X 5 fcffilf SMIflt** 2 4 
2 4 0 5 ttJ&^BfcVvtfcS,, 
[0 2 3 6] — 

"To 

[0 2 3 7] 
[3c5 4] 



O 2RXJ 
5 4(d* 



B 



y 5?-y3 >(B 



-TO 



50% 



260nm 



Odeg 270deg 



[0 2 3 8] 

[0 2 3 9] 
[$55] 



mm* 

2408 
2409 



50 



45deg 
-45deg 



(21) 



2000-81618 



39 



40 



[0 2 4 0] Mt, fi«8i«»^7^^«r* * [0 2 4 1] 

5 6 [C7jk-t 0 # [i5 6] 



2402 
2403 
2404 
2405 
2406 
2407 



d*(na-nb) d*(na-nc) na»<DflB 



260nm Onm Odeg 

184nm -184nm -45deg 



5nm 
5nm 



50nm 
50nm 



-45deg 
45deg 



[0 2 4 3] (Ifcttftl 1 3 — F) JtRM 1 3 - F fc*5W 



10* U *41T**L7hJ:5tCfiffilS»«^2 40 2 J Ra 5 
2 4 0 4fittR9B^T$>5 0 

[0 2 4 4] > — * 5 7 fc* 

-To 

[0 2 4 5] 
[*5 7] 



m 

A 
B 



50 % 
50% 



260nm 
260nm 



Odeg 
Odeg 



90deg 
270deg 



[0 24 6] fift^OV^ ;* -^^58 

-to 
[0 2 4 7] 
[$58] 



20* [0 2 4 8] ffifB^ 
5 9 K^lho 
[0 2 4 9] 
[$5 9] 



2408 
2409 



45deg 
-45deg 





d*(na-nb) 


d*(na-nc) 




2402 




- - st,-- 




2403 


260nm 


Onm 


Odeg 


2404 




mi, — 


2405 


184nm 


-184nm 


45deg 


240S 


5nm 


50nm 


-45deg 


2407 


5nm 


50nm 


45deg 



[0 2 5 0] *tt:»-W 1 3 - F &m&it&$&UV 
[0 2 5 1] OfctMfll 3-G) Jfc|ft«l 3-Gfcl*ytf 



*U *4 1-C*L*:J:5^(Bi:«iHll«* j r-2 4 0 
2 4 0 5f±IR!9l«V^r&6o 
[0 2 5 2] JKft-fe/KZ?X5>— #*r*6 

[0 2 5 3] 
[*6-Ol 



0 fd^ 



A 50% 
B 50% 



260nm 
260nm 



Odeg 
Odeg 



90deg 
270deg 



[0 2 5 4] fclc, «Jt^©^5 ^-^^61 fC* 

[0 2 5 5] 
1*6 1] 



2408 
2409 



45deg 
-45deg 



50 



[0256] immmmm*<Ds<7?i-#$:m 



(22) 



2000-81618 



41 



42 



6 2 ^tj^ 0 
[0 2 5 7] 



* [*6 2] 



2402 
2403 
2404 
2405 
2406 
2407 



cfit(na-nb) d*(na-nc) nattaftfi 
260nm Onrn Odeg 



184nm 

5nm 
5nm 



-184nm 



50nrn 
50nm 



-45deg 

-45deg 
45deg 



[0 2 5 8] *itiftm 3-GKl*5H-»ttft**8«-e 
[0 2 5 9] (itm&ll 3-H) JfcSMfll 3-Hfel*5tf 



10* L« 4 1 T?* Lfc J; 5 KttWJSMt** 240 3Sr/2 
4 0 4ttft5BfeV^-t*>5o 

[0 2 6 0] ttfiir/UO^?^— *£*6 3f£* 

[0 2 6 1] 
[163] 



A 50% 
B 50% 



260nm 
260nm 



Odeg 
Odeg 



90deg 
270deg 



[0 2 6 2] «HfrP<D^5;*- 

"To 

[0 2 6 3] 
[*6 4] 



20* [0 2 6 4] ffltB* 
6 5 *CtjH- 0 
[0 2 6 5] 
[*6 5l 



2408 
2409 



45deg 
-45deg 



2402 
2403 
2404 
2405 
2406 
2407 



d*(na-nb) dt(na-nc) noHGftfi 
260nm Onm Odeg 



184nm 
5nm 
5nm 



— HL - 
-184nm 
50nm 
50nm 



45deg 
-45deg 
45deg 



[0 2 6 6] *ifctt«l 3-HlC*5^5»***S«"C 

[0267] mmmi 3\cttisX$LfamffimmT2 4o 
2^7^240 3<©{sr^— ^iffitamtfltilf^a 4 o 4 

1 3-E, 1 3-F, 1 3 -HCO^n h y 

^ AH (038, 139, 0 4 0 4 
1 -nmiffilhifcO TbBBB 



iiiiiiiiiiffftiiiiiji .Yi r nrfrti 



3 6. M 3 7 £Jffi) «\ S(TfiJt(ft« 1 3 - E, 1 3 - F, 
1 3 -G&tM 3-H^^yh7^h • ^>-^*^(- 
ItLXX-RE FSt/Y -RE F(ftfrfiO»ttas«*l"T: 

40 [0 2 6 9] ggffiflij 1 3 \C\t IsX&nmffimm* 240 
4*fcH:2 4 0 5COfPTtt^— ^^^^ , 9^V^7hll^£^J 
1 3 -A, 1 h - a^ftjjfc (H 

3 4. 035 tt, ntimtt&M 1 3 - E, 1 3 - F, 

i in nil # mil mi 1 i ■iiiifsiHiiiii i hfiTAnniiii/faimtei 



MY-REF«^^»ft5 Ode g fiJLLftt 
[0 2 6 8] HtS^J 1 3 ^it trfililifii^ 240 

2**1**2 4 o 3co{sr*vd»— ^(D^^^om^^ftmt 

13-C,13 -DO?^y h • =>>^| 



lfcLTX-REF±4 5 d e BVtfjftOWlk&tetlX^ 



[0 2 7 0] ffiWiSHMt** 240 2i240 3 Oft* 
feSV^fflrffiSHt«* ; F2 4 0 4 i2 4 0 5C0 

50 «*^*»**/uo±T^E+JxttJ8l#ftaif*^3&s 



(23) 



2000-81618 



43 

[0271] a*u<»4. mmmi stessH^s^tta 

ffiffiSI4Sfll* J F2 4 0 2 <b 2 4 0 3&tf 2 4 0 4 £ 2 4 



44 



tx^oia-fr*-?*) o , i 3 - A^mmm 1 3 

-Dt?ttffi«ig*«*^-2 4 0 2 <b 2 4 0 3^2 4 0 
4i2 40 5 Olft^O^^ffi^^ffiftJSafltJlJ^ * 

fc 0 r^rt^t, ttfillil?240 2i24 0 3 
&t52 40 4 i 2 40 5 Ott-^^ + ^firft^O-ffiffill 

[0272] *7t. mmm 9 <tn*£#j 1 3 

W^#JK*ii;&<k LTftSMlMHft^ (6 2 0 6, 

2 40 8) oa»Nl^Kff««iRj^P (6 2 0 7,2 4 

09) o»««jm*LT^6jftu ffiflittfltxf6 2 

04,6205, 2404, 2 40 5^)n a W^^fetC 

*JRf*jfeV\, iP^HJ£^J-C*L7^4 5 d e gfcHR&i\ 
~45deg "Ct-?-^ffllC0ffi*^ffi-C«tV\ (IU * 



tefltflSSIMt*^ 6 20 2i6 20 3 St) 1 2 4 0 2 i: 2 

4 0 3(DnattS:¥ff^U JLo^jft&n a 

^6 20 1, 2 4 0 1 ^^tf^^WtcB^LTfe^o 

[0273] mmm 1 4 ) &fc^ L±mmm 9 -m, 

fT-Cfcofc*; ^^M3 0° (H 
*«9^ttl 8.8°) 4r«pofct>oi:Uft:o **S£#i 

1 0 2 7 4 3 1 4 0>«*ir A^»/8«:BI 2 4 i 

«x*&5 0 fat, **"t^ftt«ttt«*Mt*^ 

4 0 l<ZV<7;rf— *#*6 6(C^-T 0 
[0 2 7 5] 
1*6 6] 



A 
B 



50% 
50% 



260nm 
260nm 



-30deg 
-3Qdeg 



iBf^^lql 

90deg 
270deg 



[0 2 7 6] 2 
— 6 7 td^o 

[0 2 7 7] 
1*6 7] 



1 4lC*5tfSfi*«^7^ 



* [0 2 7 8] HiffetfiJl 4K*5ttSfi«lS1*** 

[0 2 7 9] 
1*68] 



2408 
2409 



28deg 
-28deg 



<iifflS15#* dx(na-nb) d*(na-nc) na*0ftS 

2402 75nm Onm Odeg 

2403 75nm Onm Odeg 

2404 92n/n -92nm -45deg 

2405 92nm -92nm 45deg 

2406 5nm 50nm -62deg 
2407 5nm 50nm 62deg 



[0280] &nMm<nfc&&7FmfBL<ojEm%&ix-<Dfii 

as«fcfa 0 %-cfe 5 , WJn«flEds«E*i 1 . 5 vj^±o®« 



50 i^6fiff4ny|s7^ NWMfedS#bivCV^§ r ttto 



(24) 



2000-81618 



45 



46 



[0281] **»fi»]<?5»[a**ifewc:*5^sa 

i&*£EP»nS/£0 V<Z>a**^l*bfcffiX?&£o 114 3 

1 o . *mm<Dm&&7Fmm&*&tb<o&itBm i 3& 

So 

[0 2 8 2] fc\c % iEffi*lRlt?flft*^«:#5fcft(0«6 

[0 2 8 3] *Jfi#J 1 4 ^*5V>T»i&**iS«0 

4 4 <Z>*KT ^#*/Bv^«»*-*o 
[0 2 8 4] I^2 4 0 8S«ffll*S«Sf 

2 4 0 6 Lfc3te<©fi#:Ri»*^#-* 

j£B fflrffiiS***^ 2 4 0 4*8iLfc*(Z)fi*«|| 

fiffiM««^2 4 0 2^®ilUfc^{i^«g 
j&B-feA' 2 4 0 1 U*L3tOfi*!RlB**"r 

4tttiS*|*3H^24 0 5Xt;2 40 7 4raiiUfc 
fi*^ 2 4 0 9 dS»ia-f--63tcoiB3teftlffi*^jftt 

tt i <ifflsi*«m^ 2 4 0 6 tc ± zmmvrfcm^ttfc 

Wm fitilif *^ 2 4 0 4M2 4 0 5 iSSSJf 

ttn ffi«JSIt«*^F2 4 0 2^J:Sf|[ffl!ffftff«^# 

J&^StKT I/ft U^^cOlHlteM 

$4 o i m&^^qxD&ttmmmm* 2402 kips l 

2 »*-fe^+C0ffi*BiS*|**^ 2 4 0 3KlBW»b 

$»P ffi«2S*l«*^2 4 0 7 I^SIBffftffflf^ 
H4 4tt*ry*u«*fitoe>fi 1 ftH'CfcSo 

H4 4co*iCf.^csttniB*. *wa<z>n± <3Wt±) 



[0 2 8 6] m 2 4 ^ Lfcfi3t« 2 40 8 4r8aW5 

iij|<B3ett*iK±oA*i?a>5o fi:taii*«^^2 4 0 

6<Dn aUlfiMK2 4 0 8 OiSiill&KEfT LTV^Stf) 
^AAO|Bj»iB3tttffittlS*l«* : F2 4 0 6 fci ottl 

[0 2 8 7] Rfc. ffitiSI««^ J F-2 4 0 4^naW^ 
- 4 5 d e g ^&50-C#ii±(DA^CttWimOja 9 tcfal 
te^So fi:tBIS« J (»*^-2 4 0 4Od • (na- 

nb) ©|ttt9 2nmTfc5^fc, *©EME*iJStt 6 0 
10 ° XfeSo *it±OAj*r±Bj«fc»»i-S 0 

[0 2 8 8] Jcte, fiffilt«^2402(Dnaf4li 
0° "C*>SA»fe. B,iStt«ln<Oja9lC|Hl|E^-5o 
ffifflHWiS*^ 2 4 0 2 CO d • (na-nb)(D|}i7 
Snm-efeS^fc, -¥:<0|HHB*|fttt4 9° -CfeSo *0 
«*. BXmc^tSWr*-*. 

[0 2 8 9] i&tC. ttfi-fe/l/2 4 0 1 ttft««3&>fe«» 
#«^!rU&^oT % ^<Dm9f^St^\t<0±m^l 0 5° - 
7 5° *T?igttWJJlig|gUTV>5)6ife, ol-o2**C 

20 2 4 0 ICD ] ) >a X(Ofl[tt2 6 0 nmtfc5^ 

fe. «lJB0<OEHB#jtti 7 0° "C&So -t^Ott*. C^C 

[0 2 90]' &mmmmm* 2 4 0 3 <d n a tun 

W«§ft^2 4 0 3<©y #5*— ixa ^flld • (n a -n 
b) (4 7 5 nmtfcS^bia(EftStt4 9° T'fcSo 

[0 2 9 1] fc^s 2405(Z)aaW^ 
30 4 5 degt*to^ E^»Wlm<Oj«9^ia(E"t-So 
ffi*BS£*t«*^-2 40 5<£>d • (na-nb) <D 
te9 2nmtfcSW, EMB^JKfci 6 0° T*fe 

So 

[0 2 9 2] Rfc, 2 40 7<Ona«l«: 

fi^2 4 0 9<©aiBtt^il:tfLTV^S^fe, DjStttt 

[0 2 9 3] ft@HC, iB*«2 4 0 9 60aiBWlG^ttF 
^#£K&BLT^£OT\ ffi«iH*flt* J F2 4 0 7 
40 *aiBL*:«3tttfi* ; f 1 2 4 0 9 tcj; ottt £ tl£o 



fn<iii.fcrffiartirti^ii .ifiiiT^.iyi^iiiffi 



irrifc^Wiii^f iff 



BD»iB3l6<o«**ll i X - R E F «<z>«-f-ft 

JKt?S>5 0 

[0 2 8 5] 044 *#HB Lft^S 6. H*£^J 1 4 "C* U 
7h?S B s a ^7Fgg^^V^-C. SI 5 5 0 nmCO^tco^M^ 



tetME-C#6 0 EB4 5fc*lt«9J£i*5«-«fi**IBoK 

[0 2 9 5] ^A fi^B 2 0 62a:t«ltSSi*flt*iF 
6 2 0 4«raiBLfc3t<z>fi3ttfcll8**-fjS 
50 ^B ffiffiHWiS^^ 6 2 0 2 £®B LfcJtc^iS^^ 
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&c m^±^e 201 &j&mis±yt<DMytvtM%7F-f 

M.D tefflSHtfltSf^ 6 2 0 3RZ*6 2 0 5£@jHL£. 
{gftT- 6 2 0 7 as>gifi-f 63fe©«3teft««rjjH-J& 

nwmwtemv&-rz>*K 0 1 7 kcm^ftrnxre 2 0 

2 0 4f4A,6£;l£8iL&l/\ ffiffiHM«*T-6 2 0 2l± 
A/$.<DUyt&B&.{C&W}-t ^-fe/U6 2 0 1 teB/£ 
©flStt^C^K^lH-^ &f§il#H»3Si^6 2 0 3ttC 
^(B^^D^^ft-^^o &ftl*f^6 2 0 5li 

temm&wnimt* 6 207 ^@n-f-siEi^{B*co<s* 

iiSL^iB^^{B^6 2 0 7fC«toT^»f$nSc *& 
^Ife^jQcO^S^IgBtSThPnAnSJEEO vco^iB 
0 U — ■ y'y-y^ 

[0 2 9 6] ft&kl, ^-fe/UCD^^. h^a^O" t? 
£>5*§-S\ 0dx.hfflife#|i 3k:ovvc<b3|jfc0i|i 4H3EI 
K&HE-fSo El 4 6 (a) RrJ (b) (cHJfi^Ji 3*C*I 

[0 2 9 7] iB3t^2 4 0 8, ffift jgMftSRf 2 

406Sy240 4 Sr&i® L & 

JSB &fg MtttftSt^f 2 4 0 2 fcigifi U^3t<Ofi?fe^«l 

WiM&As 2 4 0 1 b7t3t©il3tt^fl8^-t' 

ffiffi8iSSf2 4 0 3, 24 0 5&O ! 2407 

E iSMST- 2 4 0 9 i>mm-t 3 3fccD^;)fctfcffil£^-#-,£ 
B*ftRWtt«iet5is, B2 4fc*Lfc«*?-2 4 0 
8*ailLfciBJMl*ttA*ifcS>6 0 <£flig*«s!?^ 2 
4 0 6M2 4 0 4ttAjft*fM»L,4V\, ffiffi%IMt* 
f240 2 tt A-^COffi^* B /SfCgHH-S , tS240 
lttBj*<0«*4rB^ti:H>teSJ|&3*J:Jc*,4Cji5i»c»ft 
t«, fifti«fi^2 4 0 3 ttCj&Oilft£3f:jt±OT 
D^JC^»-#-*„ ffi4B£*Mt%? 2 4 0 5W2 407 
ttD^*^«lL?5cv\ D^fiA^ifE^aP-O^T'fc 
9 , *;HH:*W#flI©flB*T 2 4 0 9 tfiSil-J-SiflDKtiB 

o 7 *@jEL,fc{B^fi{B* : F-2 4 o 9fc£o-caWr£;ft 
[0 2 9 8] £i±, *tt«teovvattWLfcJ:5»c» « 



(25) 2000-81618 

48 

047 ic*-*- i 5 fczKT n»±-c**«fll3l6* 

tfcffi Z fc#»i^5$liWW:SS&tc® 9 A>k t?fe s„ 
[0 2 9 9] ffiU A#&£IFft«H£*ttS£V^tt£ 

[0 3 0 0] 

#rnjfc<£ Reikis if L < /h$vv-vy-y 

[BB<8Mri*fcK9i] 

[si] 4ceno«A«^isK0— sifeMtrfl^n^^ 

[02 a] «s*&J!in*rottA&m4«r8^tc;j*i- 

im 2 b ] ajiepjimf «:8ee«»c3i*-ra 
s£0-efc5 o 

[0 2 C] «l*AiB©BfBrtT?aft*Kftbfc»a'0 

ffi«A<0&i§*£4k&:£ffi<B;®ifi*£v'*7y* — 9 t LT 

[0 3 A] AM^iraK&tfSEft^LfeiftftWttA 

[0 3 b ] >t>nas^tttt(c«tt eei^^MH l^rm 
[0 3 c] ««A<z>aft^-(t^*ri-5aja^^t*iEffi 

[0 3 D] ««B ©a#!aS<fcte»^-*aii*«<k«rjEiB 

40. C0®i||**X5>— ^ t Ltfc?ibU^77-(?feS„ 

[03 e] «*AiBi©aA*<fc»csH-*ii-a'»4a 

^77t&5 0 
[0 4 A] «fe3ff#Sl|Jfc (®*SA, B<OffiSfJt) tPilS(© 

[04 B] ^5>S>ltt: (®«A, BOlilt) irPgSgro 
50 [H4C] 4:«ntcJ:si«^tt9Rfla««>eiRi5^WroK 
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50 



[i4D] *&mc±zii&7f;ifemmm<Dw.fa9t-m<Dit 
mom&m *«sc«i sc^-t-0 x$> s . 

&^4#«-£HK*ii-Ki-sr. sa**Siw-f-5 

[0 5 A] fy?? <DW[§i%:7f:&W.K&^ 

t\ s^B#<&«s#^iift<©;KS»rffi0-T?s>So 

[0 5 B] 7k s FEft-fcA<lc:JoVvt\ ;-?!J-7'7S'^ 

[H5 c] y— ?y- 7'7s'^«>*^3Sttft*Jv>-Cx m 

[05D] J— hfOf&iI^^igBK*^ 

t> m**^^ii#^ffifto*5£»Tffi0-c*fcSo 

[05E] 7k¥ffilBl-fe^^*3V^, /— -foU b 

Mm teMtezm-rmx-h s 0 

[0 5 F] 7— -rU— *!?^ hC0?S^*^iSa{-^V-> 20 

■ft $ -yr^^a-ra V 5 ?—\ y a ^tto^-ft^-f-^ 7 7 -c 

& -So 

[0 5G] j— -7*7y?<DmjF&mz.^x. m 
&m&nx'mM 1 ft*<n&fa%faizm&i-&fa\zm'oxm. 

[@5H] y— tf;?^ h<o$tiIi*;^BK:i3^ 
»o-caftt»tS**:l|*«)!J *7*— Va ^«<©aCft 30 

gas* -fi:ffiss«^roasf^mnft:s^A*rii^<s 

[0 7 A] E«5-Wtt<0«Hff***tt«r*^-<5fflJf*« 

R#:^-f-0T*fe5o 

[07 B] flOfei^lil^P,, *<©*Btt£<BJ*-*-a 

Wt5@7feS„ 40 
[0 7 Cj iEro-WtteDHSf^S^tt^W-f-Sa^f^t 

i ittiiiiffiin^ifirfiiiiiii ifiiffliifiiffiffiiiiiiiffiiriBiiiniia 



[0 8] 4 5° &ttm&<Dy?r-i'a>bmiimW;M 

[0 9 ] gj^0ttft*K9W-&fe&a£M3ffi0£* 

*&t5fc>-r0-c*fcs o 

[0io] **60ilro*^^SiW^-5^*w«S;0-C'& 
[011] Htfi^J-CfflV^b^SftffillS^ESf^tnfls: 

^^tS:w^^-t-0T?fe5o 

[012] *^W©fSS*^gBi-^^S^fi-fe^4rm 

w-rzmizmx'hZo u> it^^y^^tif 

fct>, (b) 14, (a) W7tr^^«ig|}ilJ;5-feA'J¥*- 

r«iwffiS^roffiiRit»t^^-t-SS;0-e&s„ (c) 

(4, (a) ©7^Mt, SfigfflffiafcfffflLfc 

fe So 

[013] *^W(cJ;5||ffi0tJ(D?gS*^igBro@ia* 

[01 4 a] *&w\c£2>nmm<owi&&7n%imiZ>8m 

tt*i5M- <x_REF«te^fT«JErfi«.*ift) /?7f 
fe5„ 

[01 4 B] 4&Htc£&£]fcff0ttA»^i£K0 8RI 

tt^^-f- (X_R EF + 45" (DmZ-W-ftteJoU&lj 
ft) ^77ffc5„ 

[01 4C]-;H^tcJ:S%iiM0tt£&iM£*®8tt 

tt**-*" (Y_REF«Ht3ptf4*ffi#*|fil) /?7t 

& So 

[015] ^ntt^s^fflottA&NSVo*^ 

[016] *»W©-*Jft«<0«**«itWlfcS%-f-H-C 

fcSo 

[017] *%lPl0te0jg)Mq0ttj&&«^K;i*-*-H 

T*fcS. 

[018] *«WoflH«>«fc«©***flKWlcSH-H 

[019] *«Wroflt»W6«olft«*W<W»c:sW-BI 

T*&S„ 

[020] J: SXlfcfl|0tt£*;j*i£B0iSil* 

[02 1 A] 3MBW(cJ:e%]feM«>«A^ifiB(0 8ltt 
IMnMllltlrrtirtl , *\ ftfHir W liitiWSfirtftfftffifr 



[0 7D] W14<oJBJff*S^tt*-W-f-saJf^M« 

[0 7 E] EO-«rtfe(oa«f*»*«fe«r*rf-*JBl»f4M« 
Rffclc:, -toiBtt^felftWUfe^ift^b, SUA**:* 50 



tt4r*f (X_REFtttW^fi#^) ^7 7f 

[02 l B] *«9!lcJ:s%ttff0tt&»5%3«a>8K 

tt**t" (X_R E F ± 4 5° ©ttlC3|£ff 

ft) ^7 7-CfeS 0 
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[02 ic] &%miz£z > mMM<D®3 ) m*mw<v8Pg 

[02 2] *«HK£S£ttffl<attAaiN&1K0«=':' 

[023] *igwro{i!i©*js^jro«^*«sce<j{c^-r0 

-?&So 

[02 4j gJtfflll 3, mmmi 3-A-l 3-D, Jfc 

Mil 3-e~i 3-hmi 4k:#tfSttA&i*£Hl 

[02 5] *ffi#Jl 3©iftii**a«fc*J«-«, iEffi^ 

[026] mmmi 3<z>mg l $i7jkmmz&i l -tz>, smm 

[02 7] SOttA&PlSIKfCSSH-S. 8Pt3a 

**-CCDX_R EF+45deg «;5rrft0>»J|£flSlC*tt- 

[02 8] ^Sfi^Jl 3<0»***|SBk:i8lt5 % spgfS 
**r<OX_R EF-45deg tt;ftfil<Z>&ft 

-fs#pgiB©^ia^^t**-f-0^&s„ 

[029] s£*£0ij 1 3 <D»A*9mm\Ciitt S , 8 PgfS 
***-?©Y_R E F«fc?ffl0«fiX4blc^e£.|ttfl£> 

SiB^^t 0t?fe S 0 

[03 0] mmffli sottdiai^amjcdatts, 

[031] 3ttfi#j i 3 fc*5ft sass-fe^KZ) y * a 
^ttd-An (rlc) 40 

2M2 4 0 3Oy^f— >ayild • (na-nb) 

(r i ) to&mm&Tji-fm-vibZo 

[032] mmm i 3 K^tts&tsiiwfiiriff^ 2402 

RrJ-2 4 0 3C0L) d>y*—i/n >fltd • (na-nb) 
(Rl) fC*h#-*ffi«iS«flt*^-2 4 0 4XtJ«240 5 

©y^f— >gyttd • (na-nb) (R2a)cDft 

jftt^-t-0-CfeSo 
[033] SKlfeM 1 3 (C&tt&ttffigfttfltS? 2 40 4 

XtJ«2 4 0 5<oy ^x— ^Itd • (na-nb) 
(R 2 a ) Sffiffi £4M|»? 24 04M240 

5©y#f— > 3 yg[-d . (na-nc) (-R2 

b) co«rigffi^-r0-cfcSo 

[034] mmmi 3-A<©RA*jj*sswc*$tt.6, m 
[035] mmm 1 3 - b s , m 

[03 6] 3-C<©ttA**8«fc*5tt6, * 

[03 7] mmmi s-d<b«a**»iiic:jsw-<&, « 



( 27 > WW 2000-81618 

52 

[0 3 8] VcXMl 3-E©*A**iSWc*itt<5, « 

ay)«7^f--3y^ 0-cfcSo 

[0 3 9] JttMIl 3-FW«***SI«lC*JW*, « 
[040] \mm 1 3 - G OttA^HfitC^it 6 , - * 

ai'h?* h • =y^«^tiffe5 t 

[04 1] JtttEMl 3-H<0«ft**SSKIC*Jtf6, * 

3 y V Y • n ^^ft^^-f-0-CfeSo 

10 [042] mmm 1 4 o>k a*^s s , jes^- 

[0 4 3] *i£0IJl 4<attA&iMgBfcl3tf5, 

[04 4] %)fe0!fl 4©tt***»«jC*JW'.-C, IRA* 

¥ : fT(c@ia-t-S7t<D<B 7 t^^^*3iWi-S0^-r 
0-CfeSo 

[04 5] *Jt^j9(^fgA*^Sei-43VNT, 

3£Brt-c*l=Pflnf;fiEo vrot#, ^^^mnmWt'W- 
20 ff(-@ii-fS7t£O{B^ffio^4rUiWi-S0-CfeSo 
[04 6] (a) AV (b) tt, $ttm 3 0ftA*ii* 

?SA-fe-/^Erotei»{c5FfT(-@ig-f-S7tcD(S7£^ffiw^ 
<t^!S,W-t-S0-C"feSo 

[04 7] SJBE^Jpi^tftE^jpElRlLfcjRA-fe^* 
ffl<^T, y— ?!)-• ^'ys/iJ'Oa^Tfe^tt^WSr 

[04 8] fip|?5-2 8 9 0 9 7 ^AWHc^^tlX 
30 v^ittA**8B©«*B|-e3bS. 

1 0 0 m&mfngiu 

100a, 100b MM 

1 0 1 sftnawftAji 

101a, 100 b El45MPl$n^fi« 

102, 103, 104, 105, 110, 111 & 

1 0 8, 1 0 9 <B7t« 

12 0 1 Mfa&fo<Dy hf ^i/^[pj 

40 1 2 0 2 T F TSS© 7 f V^(p] 

120 4 TFTiS 

1 2 0 5 *ft6]SS 
1 2 0 6 

1207 {BBEBUmfcJ: (JKAa^fi* ±#6*1** 

1 2 0 8 miEEPnapfcJ: 5Jffi*^asfi#±ass^* 
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[03 C] 
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15 F] 
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-B0.0 -60.0 -40.0 -20.0 0.0 
305 ©J! iEffi 



20.0 40.0 60.0 80.0deg 
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[H5C] [|g]5G] 




-80 -SO -40 -ZO 0 20 40 60 to -40 -40 -20 6 ZD 40 60 8Q 



521 520<Dfifc 522 ©£fi $2$vfifi 



imSH] [B6-] 




[S3 7 B ] 
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[07 E] 




(36) 



2000-81618 





(37) 



♦jpBB 2000-81618 



[i2 1 A] 



[02 4] 




z 



z 



z 



z 



-ao.o -eo.o -40.0 -20.0 o.o 20.0 40.0 eo.o 80.0 



X_REF«(-)*a 



mm 



120 
10D 

80 



» 



40 
20 
0 



~24» 



2407 



-2405 



7^ 



7" 
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2401 
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■ 1 




^/C-2408 
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[02 8] 
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100 
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Sft [deg] R1 CH (A=550nm) 



[022] [i29] 




I 1 I 1 1 i L_ 

70 80 90 100 

R2o [nm] (A=*550nm) 
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[030] [1134] 
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